The patient with a hiatus hernia and a markedly short oesophagus presents a problem for which there is not at present a generally accepted line of treatment. There are gross macroscopic changes in the oesophagus and they tend to give rise to severe pain and dysphagia. The shortening of the oesophagus makes the problem unsuitable for treatment by the standard operations for hiatus hernia, while some of the suggested treatments, such as oesophago-jejunostomy, are so formidable that they are unsuitable for the frail and often aged subjects.
Anatomical and physiological investigations which were published in 1954 led me to refashion my operative technique for the problem of hiatus hernia generally (Collis, Kelly, and Wiley, 1954) . These investigations and the experience with the modified technique demonstrated certain points which seemed to have a special bearing on the difficult problem of the patient with a short oesophagus.
Evidence was put forward in that paper to show that some infants with a hiatus hernia lose their symptoms before they lose the radiologically demonstrable hiatus hernia. It was suggested that this was due to the development of tone in the crural fibres so that gross reflux from the stomach below the diaphragm is controlled. The small amount of reflux which remains is sufficient to allow fluid to enter the gastric pouch above the diaphragm, but the force of the reflux is weak and can be controlled by the sphincter action at the cardia. If these children are followed up, it will be seen that further complete power to control reflux at the hiatus will usually be developed and when this is effected the hernia will in most cases remain reduced. This reduction does not always take place, but if the control at the hiatus is good the condition is very difficult to demonstrate radiologically and can only be shown at oesophagoscopy. This state of affairs is often referred to as a gastric-lined oesophagus.
This situation holds dangers for the patients in later life, but is compatible with many years of either symptom-free existence or a state of only trivial trouble. It seemed reasonable to wonder if something along similar lines could not be arranged for patients with established short oesophagus and free reflux.
The essential part of the refashioned operation described in 1954 was that an acute angle of implantation between the stomach and the oesophagus should be formed. This is effected by suturing the two limbs of the right crus above and in front of the oesophagus. As a result of this, the point around which the oesophago-gastric junction angulates is lowered, with the effect that the angle automatically becomes more acute. The operative technique was fully described and it is only necessary to add that it has continued to give good results.
The point of particular importance here is that the operation was used on some cases in which the oesophagus was short, and as a result the cardia could not be returned to the hiatus. The results in this group were not perfect, but it was clear that in many cases reflux could be controlled and symptomatic relief given. The weakness of this procedure was a technical one, in that there was too much bulk tissue occupying the oesophageal hiatus, so that a satisfactory angle between the stomach above the diaphragm and that below could not be produced.
The suggestion that is now being made is that gastric tissue can be used to form the connecting tube between the lower end of the short oesophagus and the main body of the stomach within the abdomen. In view of the possible disadvantages of the use of this tissue it is desirable to have a clear knowledge of the physiological secretions of the part involved. main source of hydrochloric acid. Fig. I is reproduced ftronm Berger's paper to show the arrangement. From this it will be seen that the area adjacent to the cardia has only a limited supply but that milost ot the lesser curve is well supplied. A series of sections was made from gastric tissue to confirm this statement. Another important work on this subject was produced by Billenkamp in 1929. He made a special study of the magenstrasse in 1 5 different species, including man, and he found that the mucosa of this area was thinner in man than other parts of the stomach and that it was practically devoid of peptic glands.
It would seem that the area of the cardia and lesser curve has a definite power of producing acid bitt that it is deficient in its power to produce pepsin.
GENERAL PLAN or OPERATION In view of the experience from congenital defects in this area and the work of Berger (1934) and Billenkamp (1929) , it seems reasonable to pIt forward a plan for using a gastric connecting link between the short oesophagus above and the main body of the stomach below the diaphragm, provided that certain precautions are taken.
First, it is necessary to use onlv gastric tissuLe of the magenstrasse. Secondly, an cffective Xalve action must be obtained so that refluLx is prevented from the main body of the stomach into the cotinecting link and oesophagus above. Thirdly. it seems desirable that as narrow a tube of stomach as possible is used so that the amount ol gastric secretion should be minimal.
TECHNIQUE OF OPERAT ION
The patient is placed on his right side xith his whole body rotated a little backwards. An abdomino-thoracic incision is made froimi the iinibilicus to the edge of the trapzzitls along the line of the seventh or eighth rib The chest and abdomen are opened bv resection ot onie otother of these ribs. It is found desirable to remove a segment of the costal margin. The incision in the diaphragm should be made as tailaterally as possible so as to minimize the nuLimbet of filaments of the phrenic nerve which are CLut. For the same reason it should only be taken to ai point half an inch short of the central tendoin.
[his is important to ensure generally good function in the diaphragm after this operation. A small amount of lateral weakness is not a disadvantage.
The mediastinum is dissected so as to demonstrate the short oesophagus and stomach pouch. In sonie cases it will be found that so muich extrt. length of oesophagus can be obtained by this dissection to effect a standard plastic repair. When this cannot be achieved the gastric pouch is carefully cleared of vascular attachments so that its surface is smooth and clean. In order to do this it is useful to be able to inspect the stomach from below and to bring extra stomach up into the chest.
When this stage is completed the anaesthetist passes a No. 9 (English gauge) stomach tube from the mouth into the intra-abdominal part ot the stomach. Parker-Kerr clamps are then applied as shown in Fig. 3 . The distal ends of these clamps are brouiiht as close as possible to the simall stomach tube and lesser curve. The object of this is to make certain that the tube of stomach at this point will be as narrow as possible. The stomach is incised between the clamps and the free cuff sewn up before the clamps are removed.
After removing the clamps the suture line is invaginated. The position now is as shown in Fig. 4 . The part of the stomach pouch to the left is now returned below the diaphragm and has the effect of enlarging the fundus. Above the diaphragm a portion of the pouch remains which will from now on be referred to as the "connecting tube." The last phase of the operation is the plastic repair as described earlier in Thorax (Collis, Kelly, and Wiley, 1954) . It is done from below the diaphragm. The under surface of the fibres of the right crus are dissected clean of everything except peritoneum, which is carefully preserved. The limbs of the right crus are now sutured together above and in front of the connecting tube. This produces an acute angle between the connecting tube and the main body of the stomach. As the diaphragm is closed the stomach is included in two of the stitches in order to retain the connecting tube and oesophagus in position. The chest and abdomen are closed with intercostal drainage for 48 hours. Fig. 6 is a typical example of the type of case for which this operation has been done. Fig. 7 shows the same case after gastroplasty. The connecting tube can be seen. A good angle of implantation into the stomach had been produced and no regurgitation could be induced at barium swallow examination.
RESULTS
The operation has been carried out on nine patients between April, 1955, and September, 1956 . Seven were women and two were men. Their ages were between 50 and 70 in seven of the patients. The other two were aged 31 and 37 years. All had gross symptoms. Dysphagia was prominent in seven patients and one had had many oesophagoscopies for dilatation. At oesophagoscopy oesophagitis was marked in all cases, with ulceration noted in five. The oesophageal length was between 29 and 34 cm. It is to be noted that the grossest forms of short oesophagus have not been treated this way so far.
After operation one of the patients who was apparently making good progress died with a coronary thrombosis. He was aged 67. In the first case, in a woman aged 31, reflux was not satisfactorily controlled, and although she is improved her condition is not considered satisfactory. The post-operative result in the other seven is excellent. A check barium swallow has been done in all of these between eight and 12 months from operation and in six no reflux could be produced. In one only slight reflux occurred. At the same period after operation these patients were also checked by oesophagoscopy and the complete absence of oesophagitis and stricture was noted. No patient has required post-operative oesophagoscopy and dilatation. This is in spite of the previous dilatations required in one case. It is to be noted that in the immediate post-operative period marked dysphagia was present in most patients and that FIG. 6.-This is a barium swallow film to show the type of case for which the operation has been done, i.e., an irreducible hiatus hernia with a short oesophagus. There is marked narrowing at the cardia and the patient had gross dysphagia. FIG. 7.-This is the same patient as shown in Fig. 6 . A gastroplasty has now been performed. The connecting tube can clearly be seen with the cardia in about the same position as before operation. It is to be noted that the narrowing at the cardia has gone and this is in spite of no post-operative dilatation. 
